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　今回われわれは，LDH による炎症の場においてビタミン E が NO の発生を抑制し，神経障害性
疼痛の発生の防止に有効であるという仮説を立てた．
　本研究の目的は髄核・マクロファージ共培養モデルを用いて，ビタミン E 添加による NO の発
生抑制効果を検討することである．




昇した．そしてビタミン E 添加群では無添加群と比較して有意に NO 値が低値であった．以上か
ら，ラットを用いた髄核細胞とマクロファージの共培養によって炎症のメディエーターである NO
値が上昇し，それはビタミン E 添加群において抑制された． 















































血清含有 Dulbecco’s Modified Eagle’s Medium を
用いて直径0.4μm の多孔を有する Cell Culture 
Insert 裏面に４×106個 /well となるようにまく．
37℃，CO2 ５% 条件下で２時間培養した後，















を張り付かせておいた Cell Culture Insert 内面に
髄核細胞を４×105個 /well となるように Opti-
MEM を用いてまき共培養開始する（図1，図2）．
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開始時に Otpi-MEM に添加を行った．95% エ
タノール100ml に dl-α-トコフェロール500㎎を
溶解して作成したとトコフェロール液100μl を
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た8）．Brigelius らはビタミン E が protein kinase 
C を阻害することを報告しており15），坂本ら
はビタミン E がマクロファージの膜画分に取
り込まれると，細胞内への Ca2＋流入や protein 





れる．NO 産生を触媒する iNOS18）は PGE2等の
誘導刺激によってマクロファージで産生され
るため19），PGE2が抑制されると NO も抑制され













10μg/ml となるように Otpi-MEM に添加を行っ
た．また，予備実験においてビタミン E の濃
度を上げていくと培養液が白濁するためビタミ
ン E の濃度は10μg/ml に設定した．
　髄核・マクロファージ共培養モデルは，腰
椎椎間板ヘルニアにおけるマクロファージに





























ら14）は LDH 組織内に NO が発生することを組
織学的に証明し，Kawakami ら6）は LDH にお
ける神経障害性疼痛には PLA2や NO の発生が
関与すると報告している．また Mabuchi ら7）は
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Inhibitory effect of vitamin E on NO production in nucleus 
pulposus-derived inflammatory reaction
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ABSTRACT   Mechanical compression factor and chemical factors are involved in the 
pathogenetic mechanism of pain in lumbar disc herniation (LDH). With regard to the mechanical 
compression factor, a combination of the following three elements seems to be operating: 
anterior compression, posterior compression, and instability. Previous reports suggest that 
chemical factors, such as nitrogen oxide (NO) and inflammatory cytokines, are involved in the 
mechanism of neuropathic pain. Additionally, NO has been reported to be an important cause 
of neuropathic pain in LDH.
   It has been reported that vitamin E, which has received attention as a potent antioxidant, has 
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superoxide, prostaglandin E2, and cytokines, thereby inhibiting NO production at inflammatory 
sites.
   We have hypothesized that vitamin E is effective in preventing the development of 
neuropathic pain through its ability to inhibit NO production at sites of LDH-induced 
inflammation.
   This study aimed to examine the inhibition of NO production via the addition of vitamin E to 
a nucleus pulposus-macrophage co-culture model.
   Ninety-seven 12-week-old male Sprague Dawley rats were used in the study. Rat nucleus 
pulposus-inflammatory macrophage co-cultures with and without the addition of vitamin E were 
set up, and NO levels in the co-culture medium at 2 hours and at 1 week of incubation were 
assessed.
   In both groups, the NO level in the co-culture medium was significantly higher at 1 week of 
incubation than that at 2 hours of incubation. Additionally, the NO level in co-culture medium 
was significantly lower in the vitamin E-added co-culture group than in the non-vitamin E-added 
co-culture group. These findings indicate that the elevation of NO, a mediator of inflammation, 
occurred in the rat nucleus pulposus-inflammatory macrophage co-cultures, and this elevation 
was inhibited in the vitamin E-added co-culture.
   The results revealed that vitamin E is capable of inhibiting NO production, a cause of 
neuropathic pain in LDH, through its anti-inflammatory effect, and may serve as a new 
therapeutic strategy. (Accepted on October 9, 2014)
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